Grain amaranth can be used in place of corn in the diets of growing chickens. Grain and its milling fractions contain some heat-labile antinutrients. Popped grain were not as nutritious as autoclaved whole grain. AME values of the autoclaved whole grain flour, fat-free flour, perisperm, bran and popped grain flour were 11.46, 11.38,11.71, 12.00 and 11.50 kj/g, respective1 Y 0
(2.86 kcal/g) for autoclaved A. cruentus was obtained by Laovoravit et al.(19i36) by a fdst~k~hrra at al., M32). These valuesyea further confirmation.
--Betschart et al. (1981) processed grain amaranth to obtain various fractiox-%h as seed coat-embryo and perisperm, and also popped whole grain, and compared their feeding value for rats/Whole grain amaranth, heated or unheated, and perisperm were inferior to popped amaranth. Seed coat-embryo was ' intermediate, but all of them were still inferior to casein diet for supporting the growth of rats.
The present study evaluates the nutritive value of grain amaranthus, popped grain and some milling fractions for growing chickens. Nitrogen free extract (NFE) was estimated from these analyses. Neutral detergent fiber (NDF), acid detergent fiber (ADF), lignin and cellulose were determined as described by Goering and Van Soest (1975) . Available carbohyudrates (Avail. CHO) were determined using the procedure of Southgate (1967) .
MATERIALS AND METHODS

Grain amaranth was harvested in Mexico in
Amino acid profiles of the samples were determined by an ion-exchange method using a Durrum amino acid analyzer, model D-500 (Becker et al., 1986 ).
--Day-old broiler (Hubbard) type chicks were purchased from A & M Hatchery, Santa Rosa, CA. After banding and weighing, the chicks were randomly distributed into wire-floor battery cages, each cage containing 6 chicks of about same average grou 8 weight. The temperature in the battery was maintained at 35 for the first week, then reduced to 32.2' in the second and 29.4' in the 3rd week. The feed and tap water were available all the time.
The diets were formulated to contain about the same amount of apparent metabolizable energy (AME or ME) and CP. A value of 2.86 kcal ME/g (Laovoravit et al., 1986) was assigned to ama'ranth and its fractions. The coGo'tion of the diets used in this study is given in Table 4 .
The body weights of individual birds and the group food intake were recorded twice each week.
The apparent metabolizable energy of the ingredients and the diets were determined by a fast method (Vohra et al., 1982) .
--
The data were subjected to analysis of variance to determine any statistical significance (MSTAT, 1982) . The significantly different means were ranked by least significant difference (LSD) method.
RESULTS AND DISCUSSION
Crude protein tended to concentrate in the bran-embryo fraction of the whole flour than in perisperm ( Table 1) . The reverse was true for NFE. The data on the analyses of the carbohydrate complex and lignin suggest that a significantly higher value for NDF was obtained by autoclaving of whole amaranth flour, fat free flour, perisperm and bran (Table 2) for some unexplained reasons. An increase in ADF, lignin and cellulose was only observed for whole amaranth flour.
Heat involved in popping grain amaranth reduced its total lysine (Table 3 ). This has also been observed by Pant (1985) using a microbiological method and by Tovar and Carpenter (1982) by a dye-binding method. It is doubtful that the three methods are measuring the same entity. As the level of CP in perisperm is only lo%, about 10% extra soybean meal was added the the diet containing this fraction to obtain the same level of protein as in other amaranth diets (Table 4) . ****************************************************-************ As the diets were fortified with thiamin, no deficiency symptoms associated with this vitamin (Conner et al., 1980; Lavafovit et al,, 1986) were observed. The presenceof heatlabile toxicants is confimed in grain amaranth in the present study. The autoclaving of grain amaranth significantly (PcOeO5) improved their nutritive value for chickens (Series 1, Table 5 ) and the gain in body weight of chickens fed autoclaved whole amaranth flour or bran was not significantly lower from that on control diet. Diet incorporating autoclaved
fat-free amaranth flour was inferior to the control diet. The Table 5 . Effect of grain amaranth and fractions on gain in body weight, feed consumption and feed efficiency of yrowin chickens **************************************************************** gain in body weight of chicks fed autoclaved perisperm diet or the control diet did not differ significantly, but was significantly higher than on any other autoclaved amaranth .
fraction,
The usefulness of autoclaved whole amaranth flour was further confirmed as is evident from the data of Series 2 (Table  5 ). The gain in weight of chickens on this diet did not differ significantly from that on control diet. However, the chicks fed popped grain amaranth diet were significantly lighter. The calculated levels of arginine, lysine and methionine plus cysteine in all the diets met the NRC (1984) requirements, but autoclaving may have reduced the protein quality of grain amaranth and its fractions, especially the lysine content. The effect of supplementation of these diets with lysine deserves further study.
The feed efficiency for chickens fed autoclaved amaranth samples was not significantly different from those fed the control diet, The average feed intake of the roosters for AME determination by the fast method was 58e4 + 11.7 g and the average excreta were 19.7 + 5.2 g.
The 1ME values for inmgredients used in this study are given in Table 6 . Autoclaved perisperm had a significantly (2.80 kcal /g) lower AME value than the raw sample(3;28 kcal/g).The AME values for other amaranth samples were not significantly influenced by autoclaving. These determined values were used to calculate the AME of the diets used in this study (Table 4 ). The AME of these diets (except popped grain) were also determined by the fast method and the data are compared with the calculated values in Table 7 .
The results of this study indicate that autoclaved grain
